Enhancing recombinant protein quality and yield by protein stability profiling.
The reliable production of large amounts of stable, high-quality proteins is a major challenge facing pharmaceutical protein biochemists, necessary for fulfilling demands from structural biology, for high-throughput screening, and for assay purposes throughout early discovery. One strategy for bypassing purification challenges in problematic systems is to engineer multiple forms of a particular protein to optimize expression, purification, and stability, often resulting in a nonphysiological sub-domain. An alternative strategy is to alter process conditions to maximize wild-type construct stability, based on a specific protein stability profile (PSP). ThermoFluor, a miniaturized 384-well thermal stability assay, has been implemented as a means of monitoring solution-dependent changes in protein stability, complementing the protein engineering and purification processes. A systematic analysis of pH, buffer or salt identity and concentration, biological metals, surfactants, and common excipients in terms of an effect on protein stability rapidly identifies conditions that might be used (or avoided) during protein production. Two PSPs are presented for the kinase catalytic domains of Akt-3 and cFMS, in which information derived from a ThermoFluor PSP led to an altered purification strategy, improving the yield and quality of the protein using the primary sequences of the catalytic domains.